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UNITARY SPRAY NOZZLE 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus and method 
for applying a thermoplastic powder to the internal threads 
of a fastener and other objects. More speci?cally, the present 
invention concerns a unique and novel spray noZZle Which 
?ts Within the bore of a fastener and Which selectively coats 
predetermined threads on the fastener. 

SUMMARY OF THE INVENTION 

In the application of thermoplastic poWders to fasteners to 
create What are commonly referred to as self-locking fas 
teners and the like, among other things, an important con 
sideration is to precisely apply the poWder material to 
predetermined threads or locations on the fastener. Often, it 
is necessary or important to have a sharply-de?ned and clean 
lead thread on each end of the fastener so as to facilitate 
installation of the fastener. HoWever, in smaller diameter 
internal fasteners such as M8 or smaller, the small diameter 
of the fastener With attendant reduced thickness makes it 
dif?cult to precisely apply the material and maintain a 
sharply-de?ned locking element With knoWn noZZle con 
?gurations. In addition, it is necessary to control excess 
poWder sprayed from the noZZle in the reduced Working 
environment to prevent excess poWder from adhering to and 
blocking the spray noZZle. 

The present invention solves the above stated problems by 
providing a unitary noZZle that combines a poWder collec 
tion port in close proximity to a poWder application port. 
This noZZle is comprised of tWo elongated and engageable 
conduits. The ?rst conduit has a passageWay Which is in 
communication With a poWder supply and an air source. The 
second conduit telescopically engages the ?rst conduit and 
has tWo passageWays. The ?rst passageWay terminates in a 
discharge port and combines With the passageWay of the ?rst 
conduit to form a complete poWder spray path Which directs 
poWder on to the threads of the fastener. The second conduit 
also has a second passageWay in communication With a 
poWder collection system and an inlet port through Which 
excess poWder is retrieved. To selectively coat predeter 
mined threads on a fastener, the second conduit is ?rst 
inserted into the bore of the fastener and then engages the 
?rst conduit. The conduit then moves axially Within the 
fastener bore to coat predetermined threads on the fastener. 
Alternately, the fastener may also be moved axially With 
respect to the spray noZZle. 

While the invention is particularly useful in processing 
small diameter internal fasteners, it is useful for larger siZes 
as Well. Thus, one object of the present invention is to 
provide an apparatus and method Which may be used to 
selectively apply thermoplastic poWder to small diameter 
internally threaded fasteners and other small objects. 

Another object of the present invention is to provide an 
apparatus and method Which applies thermoplastic poWder 
to predetermined threads on a fastener. 

Yet another object of the present invention is to provide a 
method and apparatus Which produces a sharply-de?ned 
patch and clean lead threads on a fastener. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, objects and advantages of the 
present invention Will become apparent from the folloWing 
description and draWings Wherein like reference numerals 
represent like elements in several vieWs, and in which: 
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2 
FIG. 1 is a cross-sectional vieW of one embodiment of the 

present invention. 
FIG. 2 is an exploded cross-sectional vieW of the noZZle 

shoWn in FIG. 1. 

FIG. 3 is cross-sectional vieW of another embodiment of 
the present invention having a noZZle With opposingly 
located discharge and inlet ports. 

FIG. 4 is a cross-sectional vieW of another embodiment of 
the present invention. 

FIG. 5 is a partial cross-sectional vieW shoWing hoW the 
conduits axially abut together. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Set forth beloW is a description of What are currently 
believed to be the preferred embodiments or best examples 
of the invention claimed. Future and present alternatives and 
modi?cations to the preferred embodiments are contem 
plated. Any alternates or modi?cations in Which insubstan 
tial changes in function, in purpose, in structure or in result 
are intended to be covered by the claims of this patent. 

As shoWn in FIGS. 1 and 2, one embodiment of the 
present invention provides a thermoplastic spray apparatus 
10 having a ?rst or poWder supply conduit 12 Which may be 
T-shaped as shoWn and having a passageWay 14 Which is in 
communication With a poWder supply (not shoWn). The 
conduit may be stainless steel tubing of the appropriate siZe. 

Also provided With the, present invention is a second 
poWder application conduit 20 having a ?rst passageWay 22 
Which terminates in a discharge port 24 as shoWn in FIG. 2. 
A second passageWay 26 is also provided Which is in 
communication With a poWder collection system (not 
shoWn) that may be a vacuum source. Second passageWay 
26 terminates in an inlet port 28 Which is adjacently located 
to discharge port 24. 

PassageWays, 22, and 26 may be formed by drilling a hole 
from each end in stock material such as brass in the range of 
1A1 to 5/16 inches in diameter to form conduit 20. Ports 24 and 
28 may be formed by cutting slits or slots in the conduit that 
extend into the passageWays. A?at bottom hole 22 provides 
more even How of poWder from slot 24. It has also been 
found that increasing the depth of the slit or slot, increases 
the radial application of poWder spray. In addition, as shoWn 
in FIG. 3, an opposingly located discharge port 30 and inlet 
port 32 may also be used to increase the Zone or area of 
radial coverage of the poWder applied to the internal threads 
or surface. 

The area of spray coverage may also be increased by 
increasing the axial height of the cut-out Which forms the 
slot that forms ports 24 and 30. HoWever, to selectively 
apply the material to predetermined threads 42 on fastener 
40, it has been found that the height of ports 24 and 30 may 
be about a distance Which is equal to or less than the pitch 
of the fastener. 

Conduit 20 may be attached to block 50 Which may be 
adapted to move axially to apply poWder to predetermined 
fastener threads. Conduit 20 may also be adapted to move 
axially as Well to apply poWder to predetermined fastener 
threads. To facilitate production techniques, conduit 20 may 
be axially moveable from a retracted position Which is 
remote from the fastener or object to an extended position 
Where the conduit is inserted into and through the bore of 
fastener 40. 
As is further shoWn in FIG. 4, the structure and function 

of the conduits may be reversed. As shoWn, poWder appli 
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cation conduit 70 may include a ?rst passageway 72 Which 
is in communication With a powder supply and an air source 
and Which terminates in a discharge port 74. A second 
passageway 76 terminates in an inlet port 78. Also provided 
is a poWder collection or retrieval conduit 80 having a 
passageWay 82 Which is in communication With a poWder 
collection system Which may be a vacuum source. 

In operation, fastener 40 is conveyed by a linear or 
rotating conveyor to a fastener support 55 as is Well knoWn 
to those of skill in the art. Once fastener 40 is positioned 
above conduit 20, conduit 20 moves axially from a retracted 
position into and through fastener 40 until conduit 20 
engages conduit 12 Which remains stationary. In a preferred 
form, conduits 12 and 20 may be telescopically engaged 
With conduit 12 being siZed to ?t Within conduit 20. Of 
course, conduit 20 may be siZed to ?t Within conduit 12 as 
Well. In addition, as shoWn in FIG. 5, the conduits may 
simply abut together. 

The engagement of the conduits forms a unitary spray and 
vacuum noZZle. Thus, once the discharge port is properly 
positioned With respect to a predetermined thread, the sys 
tem is activated and poWder is discharged from discharge 
port 24. The noZZle may then move axially Within the bore 
of fastener 40 to coat additional threads as desired or the 
fastener or nut may be moved axially through the actuation 
of support 55. Activating the spray apparatus When the 
discharge port is properly located With respect to predeter 
mined threads permits selective application of the thermo 
plastic poWder. 

To prevent excess poWder spray from adhering to the 
fastener and other locations, and to sharply de?ne the lead 
threads and edges of the resulting patch, the poWder collec 
tion system is continuously activated before, during and 
after the poWder spray cycle. When activated, the close 
proximity of inlet port 28 and 32 Which may be about 1/32 of 
an inch aWay from the discharge port alloWs the system to 
retrieve excess poWder that is not collected on the threads. 

To produce a clean lead thread, the collection system is 
continuously activated and the poWder spray cycle is acti 
vated When the discharge port is properly positioned one 
thread aWay from the lead thread. Next, the conduit contin 
ues to move axially until all of the predetermined threads are 
coated. The spray cycle may also be continued as conduit 20 
travels in the reverse direction toWards the retracted and 
inactive position. Operating the spray cycle as the noZZle 
reciprocates Within the bore of fastener 40 provides a 
uniform coating. To form opposingly located deposits, the 
noZZle shoWn in FIG. 3 may be used. It has also been found 
that galling has been reduced on stainless fasteners When 
deposits that are 180° apart are used. 

The embodiment shoWn in FIG. 4 operates in a similar 
manner. Once fastener 40 is properly positioned, poWder 
application conduit 70 axially moves into engagement With 
poWder retrieval conduit 80 to form a unitary spray and 
vacuum noZZle. The spray cycle is activated When the 
discharge port is properly positioned in relation to threads 42 
and the noZZle reciprocates axially to provide a uniform 
coating. 

Alternately, once noZZle inserted through the bore of the 
fastener, the noZZle may remain stationary. To selectively 
apply poWder in this embodiment, fastener 40 may be 
moved axially With respect to threads 42 by actuating 
fastener support 55 axially With respect to threads 42. 

While the invention has been described With reference to 
the preferred embodiments thereof, it Will be appreciated 
that numerous variations, modi?cations, and alternate 
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embodiments are possible including the use of the apparatus 
With objects other than fasteners. Accordingly, all such 
variations, modi?cations, and alternate embodiments are to 
be regarded as being Within the spirit and scope of the 
invention. 
What is claimed is: 
1. An apparatus for applying a thermoplastic poWder to 

threads located in a bore of an internally threaded fastener 
comprising: 

a poWder supply conduit in communication With a poWder 
source; 

a poWder application conduit de?ning a ?rst passageWay 
having a poWder discharge port and a second passage 
Way having a poWder inlet port located adjacent said 
discharge port and in communication With a poWder 
collection system; 

said poWder application conduit being movable for inser 
tion into and through said bore of said fastener and into 
engagement With said poWder supply conduit to form a 
noZZle Which directs poWder through said poWder 
discharge port onto the threads of the fastener and 
retrieves excess poWder through said poWder inlet port 
for conveyance to the poWder collection system. 

2. The apparatus of claim 1 Wherein said poWder appli 
cation conduit coaxially engages said poWder supply con 
duit. 

3. The apparatus of claim 1 Wherein said poWder appli 
cation conduit and said poWder supply conduit telescopi 
cally engage. 

4. The apparatus of claim 1 Wherein said poWder supply 
conduit is stationary and said poWder application conduit 
reciprocates axially betWeen a retracted inactive position 
and an extended poWder application position. 

5. The apparatus of claim 1 Wherein said discharge port 
moves axially Within the bore of the fastener during the 
discharge of the poWder to selectively coat predetermined 
threads on the fastener. 

6. The apparatus of claim 1 Wherein said poWder appli 
cation conduit further includes an opposingly located second 
discharge port and opposingly located second inlet port. 

7. A spray and vacuum noZZle for applying a thermoplas 
tic poWder to threads located in a bore of an internally 
threaded fastener and collecting excess poWder material 
through a vacuum source comprising: 

a poWder supply conduit de?ning a passageWay through 
Which poWder ?oWs; 

a poWder application conduit de?ning a ?rst passageWay 
having a discharge port and a second passageWay 
having an inlet port located adjacent said discharge port 
in communication With a vacuum source; and 

said poWder supply and poWder application conduits align 
coaxially to form a unitary spray and vacuum noZZle 
through Which poWder is discharged through said dis 
charge port and excess poWder is collected through said 
inlet port by the vacuum source. 

8. The apparatus of claim 7 Wherein said poWder appli 
cation conduit further includes an opposingly located second 
discharge port and an opposingly located second inlet port. 

9. An apparatus for applying a poWder coating to threads 
located in a bore of an internally threaded fastener compris 
mg: 

a poWder supply conduit de?ning a passageWay in com 
munication With a poWder source; 

a poWder application conduit de?ning a ?rst passageWay 
having a poWder discharge port and a second passage 
Way having a poWder inlet port located adjacent said 
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discharge port and in communication With a powder 
collection system; 

said poWder application conduit positionable betWeen an 
inactive retracted position Wherein said conduit is 
remote from the fastener and an extended position 
Wherein said conduit extends into and through the bore 
of the fastener and engages said poWder supply conduit 
to form a spray and vacuum noZZle in Which poWder is 
discharged through said poWder discharge port onto the 
threads of the fastener and excess poWder is retrieved 
by the poWder collection system through said poWder 
inlet port for conveyance to the poWder collection 
system. 

10. The apparatus of claim 9 Wherein said discharge port 
rnoves axially Within the bore of the fastener during the 
discharge of the poWder to selectively coat predeterrnined 
threads on the fastener. 

11. The apparatus of claim 9 Wherein said poWder appli 
cation conduit further includes an opposingly located second 
discharge port and opposingly located second inlet port. 

12. The apparatus of claim 9 Wherein said poWder supply 
conduit and said poWder application conduit telescopically 
engage. 

13. An apparatus for applying a thermoplastic poWder to 
threads located in a bore of an internally threaded fastener 
comprising: 

a poWder collection conduit in communication With a 
poWder collection system; 

a poWder application conduit de?ning a ?rst passageWay 
having a poWder discharge port and a second passage 
Way having a poWder inlet port located adjacent said 
discharge port and in communication With a poWder 
collection system; 

said poWder application conduit being movable for inser 
tion into and through said bore of said fastener and into 
engagement With said poWder collection conduit to 
form a noZZle Which directs poWder through said 
poWder discharge port onto the threads of the fastener 
and retrieves excess poWder through said poWder inlet 
port for conveyance to the poWder collection system. 

14. The apparatus of claim 13 Wherein said poWder 
application conduct coaxially engages said poWder collec 
tion conduit. 

15. The apparatus of claim 13 Wherein said poWder 
application conduit and said poWder collection conduit 
telescopically engage. 

16. The apparatus of claim 13 Wherein said poWder 
collection conduit is stationary and said poWder application 
conduit reciprocates axially betWeen a retracted inactive 
position and an extended poWder application position. 

17. The apparatus of claim 13 Wherein said discharge port 
rnoves axially Within the bore of the fastener during the 
discharge of the poWder to selectively coat predeterrnined 
threads on the fastener. 

18. The apparatus of claim 13 Wherein said poWder 
application conduit further includes an opposingly located 
second discharge port and opposingly located second inlet 
port. 

19. A spray and vacuum noZZle for applying a therrno 
plastic poWder to threads located in a bore of an internally 
threaded fastener and collecting excess poWder material 
through a vacuum source comprising: 

a stationary poWder collection conduit de?ning a passage 
Way Which is in communication With a poWder collec 
tion system; 

a poWder application conduit de?ning a ?rst passageWay 
having a discharge port and a second passageWay 
having an inlet port located adjacent said discharge 
port; and 
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said poWder application conduit rnoves axially to engage 

said poWder collection conduit to form a unitary spray 
and vacuum noZZle through Which poWder is dis 
charged through said discharge port and excess poWder 
is collected through said inlet port by the vacuum 
source. 

20. The apparatus of claim 19 Wherein said poWder 
collection and poWder application conduits align coaxially. 

21. The apparatus of claim 19 Wherein said poWder 
collection conduit and said poWder application conduit 
telescopically engage. 

22. An apparatus for applying a poWder coating to threads 
located in a bore of an internally threaded fastener cornpris 
ing: 

a poWder collection conduit de?ning a passageWay in 
communication With a poWder collection system; 

a poWder application conduit de?ning a ?rst passageWay 
having a poWder discharge port and a second passage 
Way having a poWder inlet port located adjacent said 
discharge port; 

said poWder application conduit positionable betWeen an 
inactive retracted position Wherein said conduit is 
remote from the fastener and an extended position 
Wherein said conduit extends into and through the bore 
of the fastener and engages said poWder collection 
conduit to form a spray and vacuum noZZle in Which 
poWder is discharged through said poWder discharge 
port onto the threads of the fastener and excess poWder 
is retrieved by the poWder collection system through 
said poWder inlet port for conveyance to the poWder 
collection system. 

23. The apparatus of claim 22 Wherein said discharge port 
rnoves axially Within the bore of the fastener during the 
discharge of the poWder to selectively coat predeterrnined 
threads on the fastener. 

24. The apparatus of claim 22 Wherein said poWder 
application conduit further includes an opposingly located 
second discharge port and opposingly located second inlet 
port. 

25. The apparatus of claim 22 Wherein said poWder 
collection conduit and said poWder application conduit 
telescopically engage. 

26. The device of claim 1 Wherein said fastener rnoves 
axially With respect to said noZZle to selectively coat pre 
determined threads on said fastener. 

27. The device of claim 7 Wherein said fastener rnoves 
axially With respect to said noZZle to selectively coat pre 
determined threads on said fastener. 

28. The device of claim 9 Wherein said fastener rnoves 
axially With respect to said noZZle to selectively coat pre 
determined threads on said fastener. 

29. The device of claim 13 Wherein said fastener rnoves 
axially With respect to said noZZle to selectively coat pre 
determined threads on said fastener. 

30. The device of claim 19 Wherein said fastener rnoves 
axially With respect to said noZZle to selectively coat pre 
determined threads on said fastener. 

31. The device of claim 22 Wherein said fastener rnoves 
axially With respect to said noZZle to selectively coat pre 
determined threads on said fastener. 

32. A spray and vacuum noZZle for applying a therrno 
plastic poWder to threads located in a bore of an internally 
threaded fastener and collecting excess poWder material 
through a vacuum source comprising: 

a stationary poWder supply conduit de?ning a passageWay 
through Which poWder ?oWs; 

a poWder application conduit de?ning a ?rst passageWay 
having a discharge port and a second passageWay 
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having an inlet port located adjacent said discharge port 
in communication With a vacuum source; and 

said poWder application conduit moves axially to engage 
said poWder supply conduit to form a unitary spray and 
vacuum noZZle through Which poWder is discharged 
through said discharge port and eXcess poWder is 
collected through said inlet port by the vacuum source. 

33. A spray and vacuum noZZle for applying a thermo 
plastic poWder to threads located in a bore of an internally 
threaded fastener and collecting eXcess poWder material 
through a vacuum source comprising: 

a poWder supply conduit de?ning a passageWay through 
Which poWder ?oWs; 

a poWder application conduit de?ning a ?rst passageWay 
having a discharge port and a second passageWay 
having an inlet port located adjacent said discharge port 
in communication With a vacuum source; and 

said poWder supply and poWder application conduits 
telescopically engage to form a unitary spray and 
vacuum noZZle through Which poWder is discharged 
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through said discharge port and eXcess poWder is 
collected through said inlet port by the vacuum source. 

34. A spray and vacuum noZZle for applying a thermo 
plastic poWder to threads located in a bore of an internally 
threaded fastener and collecting eXcess poWder material 
through a vacuum source comprising: 

a poWder collection conduit de?ning a passageWay Which 
is in communication With a poWder collection system; 

a poWder application conduit de?ning a ?rst passageWay 
having opposingly located discharge ports and a second 
passageWay having opposingly located inlet ports 
located adjacent said discharge ports; and 

said poWder collection and poWder application conduits 
align to form a unitary spray and vacuum noZZle 
through Which poWder is discharged through said dis 
charge ports and eXcess poWder is collected through 
said inlet ports by the vacuum source. 

* * * * * 


